AbstrAct
IntroductIon
Organizations improve their performances by enhancing current capabilities or developing new capabilities. This capability is complicated and believed to coincide closely with organizational knowledge that can be conceptualized in terms of digested information embedded within organizational routines and processes (Myers, 1996; Davenport & Prusak, 1998; Eisenhardt & Martin, 2000) . In order to compete effectively, firms must leverage their existing knowledge and create new knowledge in their organizations (Grant, 1996) . To achieve these effects, it is imperative for firms to develop and to utilize knowledge capability. Knowledge capability is important because it enables knowledge to flow across organizational routines, thus facilitating knowledge utilization and creation (Allard, 2003; Helfat & Raubitschek, 2003) . It is a belief that knowledge can be conceptualized in terms of digested information embedded within organizational routines and processes. Nevertheless, there are few empirical studies that investigate the relationship between organizational knowledge and strategy implementation.
A review of the relevant literature suggests an open interesting area between general strategy process and KBV. The area of strategy implementation is open to investigation. The area mainly questions how to effectively manage and translate firm strategy into action. New contents and constraints in the knowledge economy pose challenges to implementing strategies. Some organizations have to reengineer organizational processes and restructure organizational units by delayering the number of hierarchical levels or shorten the distance between top management and operational management (Keidal, 1994) . Some organizations use information technology instead of humans to monitor and control activities directly (Leonard-Barton, 1995) . The traditional strategy process has to adapt to the dynamic environment of the knowledge economy.
Since strategy implementation involves all activities in organizations (Beer, 1996; Nobel, 1999; Gadiesh & Gilbert, 2001 ) and knowledge capability is an important organizational capability, this study argues that these two areas are linked and support each other. Explicitly, from a review of the literature, little systemic attention has been given to the linkage between knowledge capabilities and the effectiveness of strategy implementation. This study proposes to examine that linkage. Middle-managers were selected as respondents because they are the linkage between the two ends (Floyd & Wooldridge, 2000; Huber & Power, 1985; Nonaka, 1991) . At the front-line, middle-managers are responsible for the strategy implementation by mixing and matching organizational capabilities and resources for strategy implementation effectiveness. Furthermore, middle-managers play important roles by integrating both vertical and horizontal knowledge flow (Nonaka, 1991) . Their integrations rely on in-depth experiences and situation-specific knowledge. The result of this study aims to benefit the strategy field in bringing about a better understanding concerning the relationship between knowledge capability and strategy implementation effectiveness.
This study addresses an important question: "How do knowledge capabilities affect strategy implementation?" It argues and demonstrates that knowledge capability influences the effectiveness of strategy implementation. Two kinds of knowledge capabilities are explored: Knowledge Process Capabilities (KPC) is the capability of a process to transform knowledge that is stored in the form of standard operating procedures and routines throughout the firm into valuable organizational knowledge, experience, and expertise and Knowledge Infrastructure Capabilities (KIC) is the capability to manage infrastructures in the organization in order to support and facilitate organizational activities. These two knowledge constructs are believed to contribute to Strategy Implementation Effectiveness (SIE) is described by the fulfillment of strategy implementation tasks (Ramanujam & Venkatraman, 1987) .
This study argues that KPC are an antecedent of KIC. Also, KIC supports, assists, and facilitate SIE. To support the argument, this study employs a mediating model by positioning KIC as mediator between KPC and SIE. The study empirically demonstrates that KIC fully mediate the relationship between KPC and SIE. The demonstration involves two statistical steps. First, the study examines the positive influence of KPC over SIE when KIC is absented. Second, the study attempts to prove that when KIC is present, the positive influence does not hold. Furthermore, the positive influence from KPC to KIC and the positive influence from KIC to SIE are examined.
The contribution of the study is to expand the knowledge of the fields of strategic and knowledge management by providing empirical evidence of the effects of KPC and KIC on SIE. The findings of this study are expected to shed light on linkages between knowledge capabilities and strategy implementation effectiveness in the organization. Furthermore, contributions of this study could potentially go to other fields, such as human resources and management information systems. Not only in the academic field but also in the practical world, the results of this study potentially contribute to the effectiveness of middle-managers in strategy implementation. Consequently, when good strategies are more successfully implemented, improvements in business' bottom line are more likely.
theoretIcAl frAMeworK And hypotheses
Organizational capability has its root in the resource-based theory of the firm, whose main argument is that a firm is a bundle of heterogeneous resources and capabilities, which support competitive advantage. Organizational capabilities concern an organization's ability to combine different types of resources; especially, firm-specific knowledge enables employees of firms to create new resources. Kogut and Zander (1992) mention that organizational capabilities are a set of specific and identifiable processes that resemble a concept of routines consisting of specific strategic and organizational processes that are complicated and depend on existing knowledge. Nelson and Winter (1982) argue that a great deal of knowledge is stored in the form of standard operating procedure and routines throughout the firm that are embedded in employees. Grant (1996) also suggests that knowledge is integrated in organizational capabilities, embedded in employees. They point out that knowledge is shared across products and is linked to activities within the organization and also depend on social interaction among individuals who share and combine their knowledge to create new resources, bringing effectiveness to an organization.
It was mentioned that strategy implementation is an antecedent of organizational effectiveness (Floyd & Wooldridge, 2000) involving all types of activities in the organization (Gadiesh & Gilbert, 2001 ). Many innovative strategies have failed because they could not be implemented. Leonard-Barton (1995) suggests that strategy implementation involves knowledge embodied in employees and related to communication patterns.
The success of strategy implementation depends on leadership and implementation style as well as the communication and interaction process of employees (Argyris, 1991) . According to Nobel (1999) , strategy implementation is viewed as interpersonal process related to understanding among and commitment among co-workers. Digman (2006) mentions that top managements have to build organizational capability to carry out their strategies. In organizations, strategy usually emerges from top management and is implemented by organizational members. Top managements have to communicate their vision, strategy, and knowledge to organizational members. Also, they have to encourage employees to utilize existing knowledge and to create new knowledge to benefit SIE. Middle managers, who are at the center of the organizational capabilities development and strategy implementation, have to create social interactions by communicating, refining, executing and interacting among organizational members in order to achieve SIE (Floyd & Wooldridge, 2000; Nonaka, et al., 2001) .
In order to compete effectively, organizations must leverage their existing knowledge and explore new knowledge by developing knowledge management (KM) processes to create the ability to use knowledge and to develop SIE. The ability of employees to combine, transfer and create knowledge (including ability to learn) is fundamental to KM and SIE in an organization. It can be implied that KM increases organizational effectiveness and enhances organizational capabilities. Jennex and Olfman (2005) mention that KM enhances decision making effectiveness by improving the ability of decision makers to find and retrieve appropriate knowledge. They propose a KM success model based on Delone and Mclean (2003) . Three main parts of their KM success model consist of system quality, knowledge quality, and service quality. Jennex and Olfman view the Knowledge Management System (KMS) as a system that includes Information Technology (IT) components, users, and processes that use and generate knowledge. They also view knowledge quality in the process of linkage and richness of knowledge and service quality in a view of management support. Gold, Malholtra, and Segras (2001) studied the relationship of KM and organizational effectiveness. They studied the effect of KPC and KIC on organizational effectiveness. They believe that capabilities to manipulate and to manage knowledge that build on the organization's members enable a firm to expand organizational ability and strategy initiatives that benefit organizational effectiveness. Nonaka, et al (2004) state that knowledge creation succession depends on "Ba," or physical and environment factors supporting the process. Even though KM is defined in many different constructs, most of the KM constructs are proposed as KM processes and KM infrastructures. Furthermore, two capabilities of KM that knowledge scholars believe benefit organizational effectiveness capabilities in KM process and capabilities in dealing with infrastructures that support and facilitate the process (Gold et al., 2001; Jennex and Olfman, 2005) . Therefore, in order to simplify the area of KM, this study proposes to break the analysis of KM into two main constructs-KPC and KIC.
causal Model of the study Figure 1 shows the causal model of this study. Three hypotheses were proposed to support the research question. Based on the model, the study hypothesized that the impact of KPC on SIE may actually be a result of the mediation of KIC .This study believes that effective execution of KPC promotes organizational growth by allowing the organization to launch strategic initiatives effectively. KPC are believed to enable organizational members in acquiring, creating, sharing, and transferring knowledge in the organization. These KPC activities are believed to influence SIE. Thus, KPC are hypothesized to affect SIE. The study hypothesized that the impact of KPC on SIE may actually be a result of the mediation of KIC. From a review of literature, the mediation effect of KIC is presented by two arguments: First, there is evidence supporting the view that KPC requires and affects KIC. Changes in the capabilities to create knowledge are believed to result in changes in the capabilities to manage the organization's infrastructure. In other words, the KPC are antecedents of KIC. Second, this study argues that the KIC are a basic system in the organization that support and facilitate organizational activities. KIC are believed to inspire organizational members to work with greater effectiveness and efficiency in organizational activities. The capabilities to manage infrastructures in the organization are believed to influence SIE. Therefore, SIE is hypothesized to be effected by KIC. the effect of Kpc on sIe KPC are organizational capabilities to manipulate knowledge that are stored in the form of standard operating procedures and routines throughout the organization. KPC are believed to contribute positively to organizational effectiveness by enabling individuals to effectively exploit existing knowledge and explore new knowledge (Prahalad and Hamel, 1990) . Effective execution of KPC can promote growth by allowing the organization to launch business initiatives, as well as gain cost and other advantages by improving operations (Trussler, 1998) . KPC has been studied by many researchers. The first well-known KPC study is that of Nonaka (1991) . He proposed four modes of "Spiral of Knowledge," or a "SECI" model, for the knowledge creation process that consists of knowledge socialization, externalization, combination, and internalization. Edvission (2000) suggests that KPC should consist of four steps: sharing tacit knowledge, creating concepts, justifying concepts, and cross-leveling knowledge. Gold, et al (2001) offer another four-stage KPC model: acquisition, conversion, application, and protection, by grouping processes from other empirical studies. Van der Spek and Spijkervet (1997) propose still another four-stage KPC model: creation and sourcing, compilation and transformation, dissemination, application and value realization. This process is believed to create new knowledge in organization. Alavi and Tiwana (2003) investigate KM process framework that consist of four stages of; creation, storage/ retrieval, transfer, and application. There is no empirical and systematical investigation to suggest which KPC is the preferred pattern. Holsapple and Joshi (2002) the Delphi study with participant panelists who are knowledge management practitioners and academicians. They introduce five activities of the knowledge chain in order to realize KPC in an organization: knowledge acquisition, generation, selection, assimilation, and emission. Five activities under the knowledge chain are believed to be a component of KPC which is an important driver to transform knowledge in the organization (Holsapple & Singh, 2001 ) because their work systematically studied the visible principle of KM ontology, which is a branch of philosophy dealing with the order and structure of reality.
In sum, the result of efficiently managed KPC is believed to enhance SIE. Therefore, the components of KPC in organization are believed to assist in the task of translating strategy into action, bringing about the achievement of implementation (Spinello, 1998) . This study proposes the first hypothesis below: 
Knowledge Infrastructure capabilities as a Mediator
From the KM success model of Jennex & Olfman (2005) , infrastructure is mentioned in terms of system quality and the KMS. Jennex and Olfman determined the KMS as a common network structure focusing on systems hardware and software. They also suggest that the KMS enhances KM decision making skills by improving ability of decision makers. In strategy field, infrastructure is always mentioned in conjunction with the information system, organizational infrastructure, and management system (Digman, 2006) . Infrastructure is a basic system that must function properly. Many researchers suggest that infrastructure mediates organizational activities by supporting and facilitating. Madhok (1997) observes that when companies want to transfer know-how within or across organizational boundaries, managers must rearrange the structures to support the transfer. Gomex-Mejia (1992) reveals that infrastructure is shaped to support organizational process and enhance organizational effectiveness in strategy formulation and implementation. Dyer and Nobeoka (2000) assert that infrastructure supports KPC among suppliers that create coordinating principles between networks. Worren, Moore, and Cardona (2002) mention that infrastructure facilitates knowledge sharing by using electronic networks and databases. In addition, King and Zeithaml (2001) point out that infrastructure is engineered in order to facilitate KPC among and between organizational levels.
Knowledge researchers have described infrastructure as capabilities that are required to support knowledge activities in organizations (Wiig, 1999) . KIC are required to build and to maintain generic capabilities that are shared with organizational activities and functions. In this study, KIC includes information technology, management system, and organizational structure. A review of literature shows that KIC mediate organizational activities by supporting and facilitating organizational activities. However, once the organizational process or planning is changed, KIC is shaped and rearranged to match a new process and planning (Powell & Dent-Micallef, 1997) .
Kpc as an Antecedent of KIc
Infrastructures in the organization were believed from researchers to mediate organizational activities by supporting and facilitating organizational activities (Madhok, 1997; Dyer & Nobeoka, 2000; Worren et al., 2002) . However, there are limited empirical investigations on the relationships among KPC, KIC and organizational effectiveness. A recent study by Gold, et al., (2001) shed light on the relationships among KPC, KIC, and organizational effectiveness. The results unveil the positive relationships between KPC and organizational effectiveness, and between KIC and organizational effectiveness. However, the study did not show the relationship between KPC and KIC.
While past studies have examined the role of infrastructure within the organization, it is still not clear how KIC affect KPC. However, there are interesting arguments that imply the effect and relationship of both KPC and KIC. Keidel (1994) suggests that in order to improve competitiveness, an organization redesigns, restructures, or reengineers its configuration to better serve its customer. Keidel mentioned the reengineering process starts with a "blank sheet of paper," and then determined the pattern that requires the flow charting of the entire work process. The flow charting of the work process is needed before redesigning, reengineering, and restructuring the organization. Keidel also points out that infrastructure may be a mirror image of organizational learning that results from knowledge. It can be thus implied that KPC is an antecedent of KIC. In addition, Keidel suggests that redesigning the way of thinking or the process of knowledge management is needed before the capabilities of restructuring and reengineering infrastructures take place in organization. McDermott (1999) argues that redesigning is associated with a capability to create knowledge that is needed before changes to infrastructures in the organization. Wang and Majchrzak (1999) stated when the organization wants to change or extent their organization infrastructures, such as work procedures, or physical layout, management should encourage organizational members sharing their expertise capabilities by brainstorming ideas and discussion problems. Another piece of literature from El Sawy and Josefek (2003) mentions that the newly created value results from the design of infrastructure capabilities supporting around the process.
These studies show evidence supporting the argument that KPC are an antecedent of KIC. This study argues that KIC support and facilitates organizational activities. However, it does not cause any augmentation of KPC. On the contrary, changes in KPC cause augmentations in the organizational infrastructure to support it. Thus, this study hypothesizes that:
Hypothesis 2: Knowledge process capabilities positively affect knowledge infrastructure capabilities.
the effect of KIc on sIe
In this section, we describe how KIC evolved in response to strategy implementation needs. In the organization, principally, KIC are changed when they no longer provide the coordination, control, and direction, when the organizational process or organizational structure is changed. As a basic system, infrastructure is a fundamental to organizational activities. Also, there were suggestions from strategy implementation scholars that infrastructure is needed as a supportive capability for the implementation activities. Daft and Mcintosh (1984) studied the role of formal control system in the strategy implementation process. They found that a formal control system helps managers to manage business unit outputs and to control their functional activities. Broadbent, et al., (1999) suggest that infrastructure capability is fundamental to the architecture of business process and the availability of appropriate infrastructure capability was a key factor preceding the successful implementation of redesigned business process. Shaw, et al., (2001) comment that strategy implementation is inevitably involved with the decision of organizational infrastructures, such as technological, human resource, finance, or other systems. They mentioned that the congruence of those infrastructures effect relationship of strategy implementation effectiveness. Longman and Mullins (2004) suggest that a proper organization structure is an influence on the success of project implementation.
In organizations, synergies result from combining infrastructure capabilities and other organizational resources (Powell & Dent-Micallef, 1997; Melville et al., 2004) . Infrastructure is required to build and maintain organizational capabilities and to share capabilities with other functions within and across organizations. KIC are essential capabilities to support organizational activities by coordinating and controlling strategies among divisions and business units. To increase SIE, the level of KIC is hypothesized to increase as well. The third hypothesis is proposed:
Hypothesis 3: Knowledge infrastructure capabilities positively affect the effectiveness of strategy implementation.
Measurement Model and variables
This measurement model consists of three main latent constructs: KPC, KIC, and SIE. In KPC, five sub-constructs are knowledge acquisition, knowledge selection, knowledge generation, knowledge assimilation, and knowledge emission, tested as components of KPC. In KIC, three subconstructs are information technology, management system, and organizational structure, tested as components of KIC. In SIE, four sub-constructs are building organizational capability, allocating organizational resources, stimulating motivation and commitment, and putting forth strategic leadership that will be tested as components of SIE. Figure 2 presents the measurement model of the study.
Methods
This study focuses on middle-managers as prime respondents. Huber and Power (1985) recognized that these managers are positioned toward the upper echelons of organizations and have important information about their organizations. Relevant to this study, middle-managers are deeply and directly involved in strategy implementation (Floyd & Wooldrige, 2000) . In addition, middle- (Gadiesh & Gilbert, 2001 ). They use their knowledge and social interaction to accomplish tasks and innovate and create new capabilities. In this study, middle-managers are defined as those positioned below executive officers but above operational managers (such as the functional department managers, regional managers, and district managers (Floyd & Wooldridge, 2000) .
Standard and Poor's COMPUSTAT database was utilized to provide the sample, with sample firms randomly selected from this population. In order to control for industry bias, the study gathered a multi-industry sample to minimize the influence of systematic inter-industry difference; the pool of industries from which sample was generated is random. Using the COMPU-STAT database as a sampling frame, the study population includes firms that have a formal organizational structure and clear organizational function because all functions in organizations have already been set and include activities that relate to knowledge activities. Important selection rules are applied to determine the scope of the study's population. In order to enhance the validity of the study, selection criteria are: 1) The firm must have been in business for at least five years, 2) The firm's capital registration must have been more than $50 million in 2003, and 3) Firm's profit must have been more than $300 million in 2003. We argue that those criteria are designed to narrow the study scope to firms that have potentially broader profiles of knowledge activities and broad ranges of strategy implementation. Finally, a total of 1,321 middle-managers were found from the sampling population.
This study used a survey-questionnaire as the measurement instrument. Questionnaires were used to elicit responses related to attitude or preference of constructs (Bartholomew and Knott, 1999) . Two main types of scaling techniques--the seven-point Likert scale and descriptive information--have been developed for deriving information. The questionnaire is divided into four main parts (Appendix A). The first part has one question. The objective of this part is to define "how well respondents understand the definition of "strategy" by providing the definition of strategy and asking respondents to identify their degree of familiarity with the definition, using the seven-point Likert scale. The scale in the first part is from "not familiar" at 1 to "very familiar" at 7.
The second part addresses knowledge capabilities and has thirty-two questions. As stated earlier, eight sub-constructs (i.e. knowledge acquisition, knowledge selection, knowledge generation, knowledge assimilation, knowledge emission, information technology, organizational structure, and management system) are measured. In this part, seven-point Likert scales are applied to thirty-two questions. The scale in the second part is from "none" at 1 to "extremely high" at 7.
The third part addresses strategy implementation tasks and aims to answer "how much samplers agree with the key implementation tasks in organizations." There are five measurement constructs and fifteen questions in this part. In this part, seven-point Likert scales are applied to the fifteen questions. The scale is the same as the second part. The last part involves demographic information. In this part, the respondents were asked to provide descriptive information.
The initial draft of the questionnaire was reviewed by three faculty experts to ensure the face validity and readability of the scale items. Data was collected by sending questionnaires via electronic mail. This substantially reduced the cost of reaching potential respondents (Schonlau et al., 2001 ).
There were two main stages of the data collection: the first stage included the two pilot projects; the last stage was the full survey. These two stages were implemented to ensure high reliability and validity of data collection.
The pilot study was conducted to determine the clarity and readability of the questionnaire, and to test the internal reliability of the measures. In the first pilot survey, a cover letter and questionnaires were sent via electronic mail linked to the questionnaire web-site to 100 target respondents. Seven days following the initial mailing, a followup letter and the same web-link were presented to non-respondents. Seven days after the follow-up mailing, a second follow-up letter and the same web-link were presented to the remaining nonrespondents.
Based on the experience of previous research, these three steps (the initial mailing and two follow-up mailings) could be expected to generate a high response rate. The response rate in the first pilot project was ten percent (10%). Although, the returned questionnaires were not enough for a statistical test, "eye-ball" assessments could be made. The questionnaire was modified by adding one question to each construct in part two, and rewording ten questions in part two and one question in part three. These modifications were made to achieve both high internal consistency and high discriminant validity.
For the second pilot survey, modified questionnaires linked to the questionnaire web-site were sent via electronic mail to another 100 target respondents. The response rate in this pilot project was twenty nine percent (29%). The result from the second pilot survey was enough to have a statistical test. The result of the statistical test shows that questions in each construct have high reliability. In order to confirm the face validity and readability of the scale items, the questionnaire was reviewed by experts for the third time. No significant change was required. Therefore, the study used this questionnaire for the full survey.
For the full survey, questionnaires were sent by electronic mail linked to the questionnaire website to 1,321 target respondents. Questionnaires were sent to respondents three times, consisting of an initial letter and two follow-up letters. There was a waiting period of seven days before sending a follow-up questionnaire.
results
The first step in descriptive statistics was to analyze the response rate. The 1,321 questionnaires were sent to middle-managers. Following the initial and two follow-up electronic mails, the total number of returned questionnaires was 162 middle managers, or a 15.99 percent response rate. The respondents' positions are 101 division managers (62.3 % of total returned questionnaires), and 61 regional managers (37.7% of total returned questionnaires). An average score re: "How familiar are you with the concepts and practices of 'Strategy'?" in the first part of questionnaire is 6.02 with 7.00 being the most familiar. This result shows that respondents feel they are familiar with the given meaning of strategy. In part four, respondents reported an average of 6.08 years in their current position, an average of 11.57 years in their current organization, an average of 17.44 years in knowledge management, and an average of 12.78 years in strategy implementation. The responses to the qualification questions indicated that the survey respondents were well qualified to respond to the questionnaire; the respondents are familiar with strategy implementation and knowledge management.
structural equation Modeling Analyses
A majority of the analyses were conducted by SEM framework utilizing MPlus 3 (Muthen & Muthen, 1998 structural equation modeling software. The two stage procedures recommended by Kline (2005) are: 1) measurement model analysis; and, 2) causal model analysis and the testing of three hypotheses. The data screening was needed because maximum likelihood estimation, which is the primary estimation method of SEM, relies on the normal distribution. The study's variables were assessed through multiple data screening methods. Distributions were inspected for completeness, normality, and outliers. The examination reveals that data fell within range with no outliers. Normality was assessed for all variables. All questionnaire items were confirmed to be normal. Data screening suggests no critical data-related problems in the study (Appendix B) There are three goals in examining the measurement model. First is to remove non-representative items. Second is to assess the reliability of constructs. Third is to assess the correlation relationships among constructs. Confirmatory Factor Analysis (CFA) was utilized in the examination of the measurement model of the constructs in this investigation. The initial CFA models of the three constructs indicate less fit between the theoretical model and empirical data; model respecification was needed. Item removal is recommended (Kline, 2005) . Modification indices and factor loading were used to assist item removal. The indicators that failed to have substantial loading on the factors to which they are originally assigned and indicators loaded on a different factor were removed (Kline, 2005) . Indicators with good psychometric characteristics and that have relatively high factor loadings were taken into account in the respecification stage (Match & Hau, 1999) .
To assess the degree of compatibility between empirical data and study models, this study used three fit indices through our investigations; Comparative Fit Index (CFI) index (Bentler, 1990; Marsh & Hau, 1999; Carlson & Mulaik, 1993) ; Root Mean Square Error of Approximation (RM-SEA) index (Klien, 2005; Hu & Bentler, 1999) ; and Standardized Root Mean Square Residual (SRMR) index (Kline, 2005; Hu & Bentler, 1999) . These fit indicators have been shown as the most stable in confirmatory factor analysis and structural equation modeling (Anderson & Gerbling, 1988; Hu & Bentler, 1999) .
Hierarchical Confirmatory Factor Analysis was used to examine whether the five activities of KPC, three KIC, and four SIE can be viewed as components of KPC, KIC, and SIE, respectively. We use the following procedures. According to Kline (2005) , two analytical steps are part of the hierarchical CFA model. In the first order, we assess the bivariate correlations between the different measures to determine whether they are related. In the second order, in the presence of positive correlation, we estimate a CFA model that permits the identification of the relationship between the indicators, taking measurement error into account. After model respecification, all factor loadings provided acceptable loading on each construct. The results of fit indices of both first-order CFA and second-order CFA are within or better than the cut-off criteria. Especially, SRMR indices of every models show excellent fit. Figures 3, 4 and 5 present the result of the first-order and the second-order CFA. The results of the measurement model indicated that three first-order factor models under CFA showed that all factors are related and observed variables explained each factor well. In the other words, it can be concluded that the empirical data matches the theoretical model.
evaluating reliability and validity
In order to evaluate the validity of the observed variables in a first-order level of measurement, examination of factor loadings of observed variables (items) on latent variables (factors) is recommended (Anderson and Gerbling, 1988; Bollen, 1989; Mueller, 1994; Doll et al., 1994) . In this study, the results of first-order factor models show all items have large and significant loading on their corresponding factors. The result of the second-order factors model showed similar results. Based on the loading results, the measurements of the constructs have high validity.
Examining reliability, the majority of construct reliabilities exceed the suggested level of 0.70. The reliability in this study ranges from 0.540 to 0.969. Only two components in the KPC showed a result lower than 0.70: 0.540 for knowledge acquisition; and 0.675 for knowledge emission. However, in many of the recent empirical investigations in the organizational knowledge area, the results of reliability tests are between 0.54 and 0.85 (e.g. Sabherwal & Becerra-Fernandez, 2003; Zander & Kogut, 1995; Szulanski, 1996) . The lowerthan-the-suggested-level of the two components may suggest that knowledge is an abstraction that has moderate reliability by itself. Taking the observations into account, the reliability results suggest that the indicators are sufficiently reliable to measure latent constructs.
causal Model
The overall model fit is examined through fit indices and is done to make sure that the empirical observed data actually correspond with the proposed model. For the first measure, the Comparative Fit Index (CFI) index (Bentler, 1990) , has a value of 0.923 that is above the commonly accepted rule of thumb at 0.90 to indicate a wellfitting model (Carlson & Mulaik, 1993; Marsh & Hau, 1999) . We get the RMSEA of 0.060 for our proposed model. The result of RMSEA is in the range of recently researched results from 0.04-0.09 (Isobe et al., 2000; Hoskission et al., 2002) . The result of RMSEA showed a good fit model. We get a SRMR of 0.056 for our model, well below the cutoff criteria for SRMR at 0.08 (Hu & Bentler, 1999) . Compared with most recent 
hypotheses testing
A main objective of this paper is to provide evidence supporting that KIC is a mediator of the causal model. From the literature review, we believe that KPC in organizations is an antecedent to KIC, and that KIC supports SIE. According to the methodology described by Baron and Kenny (1986) , in order to demonstrate the mediation effect of KIC, two stages of hypotheses testing are required. The first stage is to demonstrate the positive effect from KPC to SIE, leaving KIC out of the model. This stage confirms Hypothesis 1. As shown in Table 2 , the second stage is to integrate KIC and demonstrate a positive path from KPC to KIC and from KIC to SIE. Moreover, there must be no significant path from KPC to SIE. This stage is captured by confirming Hypothesis 2 and Hypothesis 3, and does not confirm Hypothesis 1. Perfect mediation holds if the independent variable has no effect on the dependent variable or outcome variable when (Baron & Kenny, 1986) . Therefore, the results of this study show the complete mediation effect of KIC over the path from KPC to SIE.
IMplIcAtIons And conclusIon results discussion
The purpose of this study is to understand the effects of organizational knowledge capabilities on strategy implementation effectiveness. Two organizational knowledge capabilities (i.e., KPC and KIC) are hypothesized to positively influence SIE. The results demonstrate that the two knowledge capabilities have positive effects on the effectiveness of strategy implementation. However, one of them, KIC, exhibits a mediator property. The result confirms the beliefs of many and sheds deeper light on relationships between the two capabilities and strategy implementation effectiveness. The discovery of the relationships involved two-step statistical testing, aimed to uncover a mediator. In the first step, the relationship between KPC and SIE was analyzed by disregarding KIC from the model. In this step, the result showed the positive effect of KPC on SIE. In support of prior suggestions (Prahalad & Hamel, 1994; Liebeskind, 1996; Hertog & Huizenga, 2000) , the result indicates that the social interaction of KPC affects all functions and resources in the organization, including SIE. Furthermore, the company's capability to combine individual knowledge and skills across boundaries to create knowledge and to launch business initiatives enables firms to enhance SIE. The first-step result indicates that the capability of KPC directly benefits SIE in the organization.
In the second step, all three constructs were presented simultaneously in the model. The result clearly demonstrates the mediator effect of KIC. The positive relationship between KPC and SIE no longer exists. Instead, there are positive effects from KPC to KIC and from KIC to SIE. Our results provide strong support for our second hypothesis that suggests that KPC are an antecedent of KIC. This result supports the prior suggestion (Keidel, 1994; McDermott, 1999; El Sawy & Josefek, 2003) that infrastructures in the organization are changed after the pattern of work process is determined. In other words, the changes in process of knowledge determine any changes in organizational infrastructures (Wang & Majchrzak, 1999) . The result supports our argument that KPC causes KIC. KIC do not influence the process as many have believed. Activities inside the five main knowledge-chain activities (such as brainstorming, sharing ideas, recruiting employees from outside, or participating in community practice) may benefit the capability to manage infrastructure in the organization.
Our result also provides strong support for our third hypothesis that KIC affect SIE. This finding suggests that KIC affect SIE as a whole. This result is consistent with position of Shaw et al., (2001) that strategy implementation is inevitably involved with the organizational infrastructure --such as information technology, human resources system, or organizational structure --and it is also consistent with Longman and Mullins (2004) , who argue that a proper infrastructure influences the success of strategy implementation.
In the second step, the no-longer-existing Hypothesis 1 may suggest that the organization may gain advantages by using infrastructure to leverage intangible, complementary human and business resources (Melville et al., 2004) . In addition, the results are thus consistent with the suggestions of Madhok (1997) and Dyer and Nobeoka (2000) , who assert that KIC support and facilitate organizational members to transfer and to create knowledge within and across organizations. Furthermore, consistent with this explanation, Worren, et al., (2002) and King and Zeithaml (2001) suggest that management restructures organizational infrastructures in order to facilitate KPC and to support organizational activities. In short, it may be concluded that the organization needs KIC in order to enhance organizational activities. It is influenced by KPC and it supports and facilitates strategy implementation tasks. In the knowledge economy, the fast-changing environment causes the organization to develop, mix, and match two kinds of knowledge capabilities in order to enhance SIE.
In addition to the contributions of the causal models, the results also demonstrate and confirm components of KPC and KIC. The measurement model of KPC clearly demonstrates that the five components are significantly correlated. Furthermore, all components load significantly under KPC. The statistical results could only suggest that knowledge acquisition, knowledge selection, knowledge generation, knowledge assimilation, and knowledge emission are the components of KPC. Bringing the components under a single construct shows the powerful nature of knowledge activities linked through the social fabric. A picture of social interactions among knowledge process activities can be drawn from the following: leveraging information outside the company; training employees to know how to acquire new knowledge; training employees by using professionals inside organizations, using the company database; brainstorming; ongoing interaction; communicating new information; sharing information among organizational members; producing a market report; and encouraging inter-organizational activities. All of these activities create seemingly positive effects on SIE until KIC is brought into the canvas.
In the second measurement model concerning KIC, the model shows and demonstrates information technology, the management system, and organizational structure as the three components of KIC. The interconnection of the three components takes an important place in the relationship between KPC and SIE. They support, assist, and facilitate organizational strategy implementation activities. They are also a function of KPC. In the light of these connections, it becomes important to reorient our understanding that good infrastructure may help strategy implementation. However, good infrastructure is a requirement for a good process. Both scholars and practitioners must balance the importance between KPC and KIC, because the two are important in SIE.
In the third measurement model concerning SIE, the model shows and demonstrates four tasks of strategy implementation as the four components of SIE. The measurement model of strategy implementation clearly demonstrates that the four tasks are significantly correlated. Furthermore, all components load significantly under KPC. The statistical results could only suggest building organizational capability, allocating organizational resources, stimulating motivation and commitment, and putting forth strategic leadership as the components of effective strategy implementation. These four tasks of strategy implementation are tasks that top management and middle-managers must concern themselves with. If an organization can achieve these four tasks, it can be concluded that the organizations have succeeded in the implementation process.
In conclusion, the result of casual the support theoretical framework of the study, also the result of the measurement model, benefits the organizational to understand activities under each measurement. These results allow management in the organization to enhance the organizational capabilities in the knowledge economy
Implications
Overall, this study expands the view of how knowledge capabilities affect the effectiveness of strategy implementation as well as the view of knowledge infrastructure capabilities as a mediator. Through analysis of theories and empirical testing, this research strongly supports the notion that organizations may possess powerful ingredients for successful strategy implementation through the development of key knowledge capabilities
Implications for Management practice
Beyond the theoretical contribution, there are some issues in which organizations should develop knowledge capability to ensure effectiveness of strategy implementation.
First, building on the knowledge capabilities, management should promote and develop knowledge process activities in the organization's members. Because knowledge is embedded into organizational routine and activities, promoting knowledge process activities will create social interactions among an organization's members and create knowledge sharing and culture transference. In addition, top management team should recognize importance of knowledge by creating a position specifically to knowledge management (e.g., Chief Knowledge Officer: CKO). This position will play an important role in overseeing knowledge activities and managing organizational knowledge. To enhance knowledge management efficiency, the CKO must establish programs to balance organizational knowledge and capabilities in leveraging knowledge.
Second, another direct implication for managerial practice regarding key knowledge processes is that management should advocate the development of knowledge capabilities for effectiveness of strategy implementation. Management should pay and balance attention to both knowledge process activities and infrastructure. Davenport and Prusak (1998) caution management that optimizing one aspect of knowledge capabilities can cause detrimental effects in the development of organizational capabilities. Focusing only on process capabilities creates rich knowledge. However, the knowledge is not utilized because no infrastructure exists for it. Organizations must not forget that the observed benefits of knowledge are the result of a well-matched infrastructure. The knowledge process needs the infrastructure to store and to increase the efficiency of knowledge process activities. On the other hand, a study by Hansen, et al., (1998) revealed that overemphasizing technology to capture and disseminate knowledge does not yield a satisfactory result. The organization does not have sources of knowledge to exploit for competitive advantage.
Third, the findings of this study point to the unique importance of knowledge infrastructure. Organizations should prepare the readiness of the three infrastructures (i.e., IT, management systems, and organizational structures). Readyfor-knowledge infrastructures help organizations to realize benefits of their knowledge in a timely manner when the knowledge becomes available from the knowledge process. If the infrastructure is not ready for knowledge, the knowledge from knowledge activities is less likely to be utilized effectively. The findings of this study also support the fact that strategy implementation tasks need infrastructure to support and to facilitate their activities. The evolution of technology, management, and organizational structure has to be assessed and their readiness for supporting organizational activities must be tuned.
Fourth, the findings also indicate an important implication that managing knowledge process capabilities and knowledge infrastructure capabilities gives the transportation community an opportunity to continue to build a collaborative and knowledge-sharing culture that is always engaged in the activity of learning. In this way, competency-building will be a natural evolution within participating organizations. In addition, a central principle of knowledge management is that organizations can best foster the capture and exchange of knowledge through communities of practice -professional networks that identify issues, share approaches, and make the results available to others. A community of practice is a virtual community connected by interest and expertise in a specific discipline. Fostering and supporting these communities with improved tools is the first step in creating a knowledge network in organization.
Fifth, another important implementation of the knowledge process lies in the area of incremental innovation. The importance of sharing knowledge for better innovation has been investigated and discussed by many researchers, Hinloopen (2003); Carlile (2004); Smith, et al., (2005) . Therefore, improving KPC not only benefits SIE but also innovations that span within the knowledge process. It should be noted that innovations can happen almost anywhere in an organization (Damanpour, 1996) . Furthermore, innovation involves more than product innovation. It includes process innovation, innovative adoption of technology, and innovative problem solving. In fact, innovation can be said to extend to strategy innovation (Hamel, 2002) . Thus, organizations can expect the benefit of the KPC to include more than merely SIE.
Last, another implication of an implementation of knowledge process and strategy related to a paradigmatic social situation called social dilemma. Social dilemmas describes paradoxical situations in which individual rationality-simply trying to maximize individual payoff-leads to collective irrationality. This situation constitutes a dilemma because individual attempts to maximize payoff can result in collective damage. This situation also often prevents cooperation in social members that would affect knowledge management results. As a consequence organization should increase a chance of cooperation by creating some interventions during the implementation. Also, balancing KPC, KIC and SIE must be managed.
Implications for future research
In the near future, the study model can be improvised to study the interplay among the components of the KPC and KIC. Furthermore, the interplay can be extended to each component of SIE. It is interesting to speculate that the whole is greater than the sum of the parts for each of the three main constructs. The result of the relationships among the three main constructs could be changed in light of the analyses of the interplay among their smaller components of them.
In the long run, the study presents many opportunities to expand beyond its basic findings. Many questions that require further analysis and investigation have been raised. Both knowledge capabilities, (examined in this study) and process and infrastructure can be explored further. There are several research areas with which this study can be integrated. New research is needed to understand specific strategies and organizational programs that facilitate knowledge capability and lead to an increase in the effectiveness of strategy implementation.
Concerning KPC, we could expand our understanding to explore obstacles in exercising knowledge process activities. Especially, the areas of political and social interaction at each component and across components of the process promise to yield insightful detail. Human resources management can also be linked to knowledge process capability. The area of recruiting and selecting knowledge workers can be linked to knowledge capabilities development.
Concerning the infrastructure capabilities, one direction of future research is to explore how to manage the readiness of infrastructures in organizations, what factors influence the change of infrastructures in organizations, as well as how to design infrastructures that benefit both the efficiency of a bureaucratic organization and the flexibility of knowledge process creation. Furthermore, in strategy implementation areas, we could study middle-managers by linking them with strategy innovation and corporate entrepreneurship. Floyd & Wooldridge (2000) believe that middle-managers occupy the position that creates organizational capability, knowledge capability, and strategy innovation.
The last interesting direction of future research is to explore how different project characteristics might change the result of this study. This study gathered only general information on strategy implementation effectiveness. However, the spectrum of strategy project characteristics can be explored in contingency with the study model.
The spectrum of characteristics could range from evolutionary improvement to revolutionary improvement, from arm's length collaboration to close collaboration, or from intrafirm to interfirm. The end result is to observe how knowledge process and knowledge infrastructure respond to many characteristics of strategic initiatives.
limitations of the study
The main limitations of this study relate to the "snapshot nature" of the data; that is, the data represent a picture at only one point in time of organizational life. In reality, the relationships between knowledge capabilities and the effectiveness of strategy implementation are incrementally developed throughout the life of an organization. They could not be developed in a short period, especially the capability of knowledge process which is based on day-by-day social interactions among organization members. Although the snapshot enables us to conduct many analyses and to answer the research question, it limits our ability to analyze beyond current relationships. Therefore, in order to find out the in-depth relationship of knowledge capabilities and strategy implementation, longitudinal action research is recommended.
conclusIon
Knowledge and capabilities have to be built up slowly over time, shaped, and channeled in certain directions by hundreds of daily managerial decisions. The results of this study show that knowledge process capabilities positively affect the effectiveness of strategy implementation when knowledge infrastructure is ignored. However, KPC does not directly affect the effectiveness of strategy implementation when KIC is presented. The infrastructure plays the mediator role. Therefore, organizations should balance both types of knowledge capabilities. Effective execution of knowledge capabilities can promote growth by allowing an organization to launch business initiatives more effectively and successfully. Furthermore, contributions of this study could potentially go beyond the field of strategic management to other fields, such as human resources management and management information system. The result of this study also benefit practitioner's world by contributing to the effective works of middlemanagers in knowledge capabilities. Successful managing the capabilities to transform knowledge will bring to the development of knowledge of organizational members. Organizational members will learn more new knowledge that is acquired from existing and explore new knowledge that can enhance the efficiency and effectiveness of strategy implementation. Furthermore, successful managing the capabilities to manage infrastructures will also increase an efficiency to facilitate and support organizational activities. Therefore, managing both knowledge capabilities activities will contribute to the effective works of middle-managers in strategy implementation. Consequently, when good strategies are more successfully implemented, the improvements at business' bottom tine are more certain. 
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